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Internal and External Validity



Remember:

Internal validity refers to the unbiasedness of estimated or computed
‘treatment effects’ generated by research designs (i.e. randomization of
treatment).

External validity refers to the generalizability of the results and the
inferences from the sample to the population. It requires perfect
randomization of the sample from a correctly defined population.

Lecture: Chapter 3, Slide 27

 We now look a bitter deeper into what this implies for experiments and

identify threats to internal and external validity in experiments!



 It would be great to have both, but there is usually a trade-off involved. 

 In general, laboratory experiments tend to score high in internal validity, 
but are criticized for their lack of external validity.

 In field experiments external validity is typically higher (than in lab 
experiments), at the expense of internal validity. 

Internal Validity and External Validity
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Is the procedure measuring what it is supposed to measure? Is the change
in Y caused by the change in X? 

3 Basic Criteria:

 The cause comes before the effect
Usually trivial in „truely controlled“ experiments, more of a concern in natural experiments…

 The cause and the effect are related
The relationship between storks and newborns is neither logical nor supported by any (accepted) theory

 There are no other plausible alternative explanations for the effect
Even if the randomization procedure worked and we only manipulated one factor, we need to be careful
with excluding alternative explanations … see next slide…

Internal Validity (in detail)
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In Chapter 1, we randomly assigned patients to a treatment and a control
group. We observed that treated patients were quicker to recover. So we can be
sure that the medicine was the cause of their recovery, right?

 But what if they recovered simply due to the increased attention they received
from their doctors administering the drug? Or if the real cause was that they
had to leave their home and go for a walk in fresh air to get their pills? 

 What if recovery in the control group was slower only because they heard
others received the medicine they would have urgently needed, and they
became all pessimistic about it (or angry, envious, etc.).

To disentangle medical and psychological causes, studies usually administer a 
placebo to the control group. But, this is often impractical in social science
research, so we have to continue thinking about threats to internal validity! 

(See: https://www.youtube.com/watch?v=GMqrOdCx4Yg).

Internal Validity (in detail)
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Can we generalize the results from the study beyond the particular experiment? 

 Population validity: Can we generalize the findings to different populations? 
A popular concern is whether findings of experiments with students really apply to a wider population. Of
course, there is no general yes/no answer. Student subject pools are typically less of an issue when
studying “human universals“ like cognitive processes, in contrast to, for example, environmental 
attitudes…

 Temporal validity: Can we generalize the findings to different times? 
Are the findings of experiments conducted in the 60s still valid today? 

Issues concerning population and temporal validity can usually be empirically
resolved by conducting a study with a sample from the population that we want
to generalize to (unless you want to generalize backwards in time…).

External Validity (in detail)



Can we generalize the results from the study beyond the particular experiment? 

 Ecological validity*: Does behaviour in the laboratory environment reflect
behaviour in a real-life situation? 
Can a Plane Crash Simulation tell us something about how people behave in real plane crashes?

Ecological validity cannot be resolved by empirical research, 
only by debate.
We could conduct 1000s of plane crash simulations with varying populations, 
treatments, etc. and still won‘t know whether all the accumulated knowledge
is related to how people behave in a real plane crash.

External Validity (in detail)

* Ecological validity is sometimes regarded as a subtype of external validity, sometimes as a 
distinct type of validity. 
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Want to hear it from a third source? 

 Internal Validity: https://www.youtube.com/watch?v=SxU59eGT5wI

 External Validity: https://www.youtube.com/watch?v=4jX38E5mtNk

Internal Validity and External Validity
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 In a controlled environment
…for the social sciences typically a room with computer monitors placed in shielded cubicles…

 High control over situational variables
It is easy to randomly allocate subjects to treatments and control many situational aspects, for example
their means of communiation, hours of sleep, diet …

 Participants are aware that they take part in an experiment, but (ideally) 
do not know the aims.
Depending on the discipline participants are deceived about the research purpose. Psychological studies
are more open towards providing misinformation to participants, in economic studies this is usually taboo
(more in forthcoming Chapter 3). 

Laboratory Experiment



 Lab Experiment on the Diffusion of Responsibility

 Communication in a laboratory over head-phones. 

 Random assignment to groups of 2, 3, or 6

 One confederate (mimicking a group member) pretends to
have an epileptic seizure. 

 Research Questions: How likely is it that participants provide
help and how long does it take until someone reacts?

 Finding: In larger groups, it less likely that help is provided
and it takes longer until group members react. 

The study tests the so-called bystander effect 

in a controlled environment with high internal validity!
We can be certain that group size causes the change in 
likelihood to help! But we might question whether this
finding tells us something about help beyond this
stylized environment (ecological validity). 

Laboratory Experiment 

Source: https://indecisionblog.files.wordpress.com/2014/05/ipa-
photos-june-2013-56-of-326.jpg
This is not the laboratory where the study described on the left
was conducted, but laboratories are usually build up like this!!!
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 In a natural environment
For example: a classroom, a public street, a factory,… 

 Typically less control over situational variables. 
The independent variable (stimulus) is manipulated by the experimenter. But in order to render a scenario
more realistic, the researcher has to abandon control over some situational aspects.

 Typically participants do not know that they are taking part in a study

Note: There are tons of “field interventions“ on the by-stander effect on youtube. I did not want to
share them here, because most of them seem to be staged for TV-documentaries and appear
somewhat semi-scientific…

Field Experiment



 Field Experiment on Ethnic Discrimination in Labor Markets

 Bertrand & Mullainathan (2004) sent more than 5.000 resumes to ~ 1.300 help-
wanted ads in the US

 Randomly assigned White sounding and African American sounding names to
resumes (Emily and Greg vs. Lakisha and Jamal)

 White resumes receive on average 1 callback per 10 resumes, 
African American resumes require 15 resumes for 1 callback. 

The study observes behavior in a naturalistic setting and without
subjects (whoever saw the resumes and made a decision to call
back) knowing that they are part of an experiment (higher ecological
validity). However, we have little control about what really happens
after the researchers sent away the resumes. 

Field Experiment

https://medium.com/@brooke.cusmano/are-emily-
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Famous Experiments: Reactivity

Another aspect of ecological validity is the demand
effect. 

Can we generalize from studies in which subjects
know that their behavior is recorded? Often the fact
that people are aware that they are observed already
changes their behaviour.*

https://www.youtube.com/watch?v=o4XX90lqT6E

* But then again, isn‘t this a criticism that
applies to various research methods? In 
typical surveys, respondents are well aware
that replies are documented...

Taken from Coleman 
(2019): Designing
Experiments for the
Social Sciences, p. 92
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Also look at Milgram‘s famous experiment about obedience:

https://www.youtube.com/watch?v=xOYLCy5PVgM

 Obviously there are ethical issues, as participants were deceived about the
real purpose of the experiment. Some even sued Milgram and claimed to be
traumatized from the experience (Milgram was also temporarily banned from
the American Psychological Association). 

 However, imagine Milgram informed the subjects about the real intention of
his experiments and told them that the actor was just pretending to be in 
pain. Surely, the findings would have been different? What would we think
about the generalizability of the findings in this case? 

Famous Experiments: Ethics

https://www.youtube.com/watch?v=xOYLCy5PVgM


Natural Experiments

 In a natural environment*

 IMPORTANTLY randomization is not conducted by the researcher, 
but is naturally occuring. 
Nevertheless, sorting to control and treatment groups arguably resembles random assignment. 
Such occassions arise due to asymmetric implementations of policies, sudden changes in 
regulations, historical randomness, etc. 

Example (Angrist 1990): A birthday lottery determined
recruitment to the US army in the Vietnam war. 

 We can assume that men born on two succeeding calender days are not 
systematically different from each other. If one day is randomly drawn and all 
men born on this day are picked to serve in the US army, while men born on 
the other day are not, we can argue that assignment of men to treatments is
random. By comparing the two groups, we can find causal effects attributable 
to the experience of servering in the Vietnam war. 

 One finding: Even long after the service, earnings of white veterans were on 
average 15 percent lower than that of non-veterans.  

* In the course, we will also encounter the term “natural field experiment“; this term refers to a 
field intervention that was staged in the natural environment of participants, still the stimulus is
within control of the experimenter, so it is not “natural“ in the sense of the word used above.  



Natural Experiments

Example (Angrist 1990): A birthday lottery determined recruitment to the US 
army in the Vietnam war. 

 However, https://en.wikipedia.org/wiki/Draft_lottery_(1969): The likelihood
that the procedure was really random is extremely low. Probably because
capsules were put in the box month by month and mixing was insufficient, 
people born in December had actually a lower chance of being drafted. (See: 
True randomness is difficult to establish without a computerized random
number generator).

https://en.wikipedia.org/wiki/Draft_lottery_(1969)


 We have learned about three types of experiments (lab, field, natural) and two
forms of validity (internal, external). 

 As a rule of thumb: Lab experiments favor internal over external validity, 
whereas field experiments favor external over internal validity. However, there
are various exceptions. 

To conclude: You can read about a famous experiment and look at the potential 
threats to internal and external validity in the Rosenthal Study. 

Conclusion
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